changes in their positions before they could be recorded. Only the component of the web (nest, mesh, interstitial web) occupied by the spider could be recorded with confidence. When counting the number of spiders per web unit, those in the interstitial web were included in the record of the web unit to which they were in closest proximity.
Spacing and density data were not collected for D. albopilosa. The web complexes of this species were particularly difficult to disassemble in the field because they were three-dimensional and located on the leaves, stems and roots in dense growths of herbaceous plants. Those of D. calcarata and M. trivittatus, in contrast, were two-dimensional and usually built on more accessible flat surfaces.
At San Anton Falls (Morelos, Mexico), 23 occupied web units of D. albopilosa were searched, and the occupants were recorded, with no attempt to assess density or spatial relations. In addition to the spiders in the census areas, the occupants of another 48 web units of D. calcarata and 152 of M. trivittatus were recorded. Each of these was in the general vicinity of the census areas.
Data for M. trivittatus were collected in June; those for M. niveus, D. calcarata, and D. albopilosa were collected in September. These species seem to feed predominantly in the late afternoon and early evening (Jackson, 1977a). Data in this study were collected at mid-day, when the spiders were less active.
LABORATORY STUDIES -• Mallos gregalis
In the laboratory, M. gregalis in large communal webs were maintained on a diet of houseflies ( domestica), provided at approximately 5-day intervals. Temperature was maintained at approximately 24° C, and the light cycle was approximately 13 L: 11D. These large colonies were begun from fewer than 200 spiders collected by Burgess (see Burgess, 1976) in Guadalajara, Mexico, 3 yr previous. The webs in the laboratory were on plants and other objects, and they were not enclosed.
Two census methods were used. 1. Small discrete communal webs and relatively discrete portions of larger communal webs were completely disassembled in the spring and early summer. All occu pants were recorded; and the condition, structure, and size of the webs were recorded. 2. The surface of a large communal web, at least 2 years old, was censused with 30cm transects in the fall. Each transect consisted of a string laid haphazardly onto the web, and all
Psyche
[March spiders within 1 mm of the string were counted. The web was arbitrarily divided into 3 sections. Two transects were placed onto each section on each census-day; and there were 11 census days, each 2 to 3 days apart. A "oensus" was slfefmed as the sum of the spiders found on the two on a given, section? on a given census-day.
A r e a s
Mallos niveus
« T h re e aggregations were cenfused in Guanajaato (Gnanajaal y eacfi under a diffèrent windoW,. On exterior walls of buildings in arranged i j | h o rizo n^ straight and ' the length of the aggregation was defined as the «Stance betWèen archie' end and the lasp ' web at th e p jÉ r end (Census A rea^i^.;J, 54 cm; cm; No. 3,i*2t3 psfe). T h e ' t h e nearest Nonspecific not in the aggregation was greateMmlfnle'ftgfÉdf the aggregation in each case.
Mfllos trmtwtus
Censupf Areas i^^ l.fw^re at East Turkey Creek in the Chiracahua MoufflaMik (A rizona^S At. The creek passes through a 1.8 m diameter metalx a^^l^ath an interior surface area of 88M2. Almost the^atire interioB^f; Ifie culvert; covered by a single jM^m ous web complex. The bottom, of theAEflvert was covered by water; and in the immediate, vicinity ^ the water, web units were scarce, Slffixteting fhise parwSflthé culvert, the web complex was conservatively estimated to bfe ?9 m2 in area. Census Areas NoifTf' and 2 were eadh ilppfeAhe culvert, within 2 m of opposite entranced and 1.5 m above p # bottom of the ci^^rt. Census Area No. 1 was 56 cm X 50 fm; No. 2, 60 ^(^5 6 cm. jpl^ÉÔ^^Af^a No. 3 was a web complex (54 cm X 42 cm) 30 fel'CgWlhe culV^rJ,, On a large boulder (ca. 2 m high) beside the crcekjgfj^ffi boulder was overhanging the ground, forming a shallow cave (ca. l;tt from ground to top; 0.5 m from entrance to back). per cmMffi Based on manf sours spent in the Turkey Creek, it seems that the c^feMes obtained in Cft^us Nos. 1 and 2 for M. irPH9$eitus were represent|ttj^&f , the large Simplex in the culvert. Using the mean ofihe twO^^nlitifeîpr spider^ (14.23 per 1000 cm2), webs (9.1# per 1000 ^i^| a n |'4f^ppfcd \^te^8.79 per 1000 cm2) as estimates for the densities fdf; the complex as a whole, this web complex coptfthledi 10,200 spiders, 7,700 webs, and 6,500 occupied webs. This was bffijjsflffi large'sf Aveb complex of this or any other species in this study.
Web units of M. tnvittatus tend to be 5 cm X 4 cm; those of D. calcarata tend to be 3 cm X 2 cm; and webs of M.
on walls of buildings tend to be 4 cm X 3 cm (Jackson, 1978a). In the culvert on E. Turkey Creek, the interstitial area between web units tended to be quite small, since the mean for nearest neighbor distance was not much greater than the diameter of web units (Table 1) . In all other censused web complexes, web units tended to be 2 to 4 web unit diameters apart; and aggregated M. niveus webs tended to be 2 to 4 web diameters apart also. Some of the larger communal webs of M. gregalis in the laboratory had surface areas and volumes estimated to be as large as 1300 cm2 and 1500 cm3. If the densities in these large webs were comparable to those in smaller webs, they can be estimated to have contained 300 to 700 spiders. Based on the descriptions of Diguet (1909a, b) and Burgess (1976), 4 m2 will be used as an approximate estimate for the surface area of larger communal webs on trees in Mexico. If densities in nature are comparable to those in the laboratory then these very large webs may have contained as many as 20,000 spiders.
WEB OCCUPANTS
Solitary species, including M. niveus, usually occurred one spider per web (Jackson, 1978a), and this was true of all censused webs in the aggregations of M. niveus. However, each occupied web unit of the three communal, territorial species usually contained a set of several spiders. These could be almost any combination of females, males, and immatures of varied sizes ( Table 3 ), except that web units were never shared by two adults of the same sex. In the only instances in which male-male or female-female pairs were seen together in the same web units, aggressive interactions took place, after which one individual departed. In contrast, large numbers of M. gregalis belonging to all sex/age classes shared the same communal webs without aggressive behavior or cannibalism.
DISTRIBUTION OF WEB OCCUPANTS
Large proportions of each sex/age class of M. trivittatus occupied the nests (Tables 3 and 4) ; but adult females were especially prone to be inside nests, and there was a preponderance of immatures in the interstitial web. These data were consistent with more casual observations of M. trivittatus in other locations and of the other communal, territorial species. During the day, M. niveus and other solitary species were most often, but not always, inside nests. All M. niveus in censuses were inside nests.
Many hours of casual observation in the laboratory gave the impression that adult males and immatures of M. gregalis were more prone to be on the outer surfaces of webs, and females were more prone to be in the interior. (Data related to this will be presented below.) , 1978a) ; and although density censuses were not carried out for these, our impression is that an area of 50 to 100 m2 in a population of a solitary species would usually contain fewer than a dozen indi viduals. In contrast, the largest web complex of . trivittatus occupied approximately this much space and contained more than 10,000 individuals. 35 cm2 (Jackson, 1978a) . Since each web unit in web complexes of communal, territorial species tends to contain 2 or 3 spiders (Table 3) , and since web units tend to have a surface area of 4 to 21 cm2 (Jackson, 1978a), there tends to be 1 to 7 cm2 of surface area per spider in these species. In the laboratory, in communal webs of M. gregalis, there tends to be a surface area of 2.1 cm2 and a volume of 6.4 cm3 of web per spider. (Volume was not calculated for other species since their webs tended to be largely 2-dimensional; Jackson, 1978a.)
The influence of prey availability on these trends deserves atten tion. Diptera of the same approximate size relative to the spider seem to predominate in the diet of species of Dictyna and M allos in Chapala, Ifeierging fWm nearby Lake Çhapala in thè 'k?fee afternoon and early ëvening. Diptera Iftfe also numerous in the viciâky of web com plexes of àt San Anton Falls. In general, wherever iwlrfr 'werC*freb completes, flê r^% e^a lso numerous Diptera.
However, the question of why'#ome-species live in large, dense populations, while Others do not, cannot be answered simply on the basif ©f prey densities in the habitats o L^fer e n t species. Riechert and Tracy (1975) l^e shown relationships between density within Spider populations and §É §f availability. However, they found prey f illa b ilit y to depend not or® .on the absoute abundance of prey but also oil factors that influence how the spider experiences prey abundance, especially its th^çpal relations with its environment.
Another consideration is that species of and Mallos with differing aggregating tendencies may occur; side-by-side in the same habitats (Ja^poitj 1978a). For example, M. niveus were found in individual webs on the same trees with web complexes of M. trivittatus in the Çhiracahua Mountains. It would seem that dictynid species that routinely occur in aggregated states (communal, terri torial and communal, non-territorial) and those that generally live more widely dispersed (solitary) are somehow adapted to exploit different sets of resources, but we have no clear insights at this time concerning what these different resources might be.
The adaptive advantages and disadvantages for animals related to living in groups have been subjects of considerable interest in recent years (see Wilson, 1975) . For a review of ideas concerning spiders. (Chamberlin and Gertsch, 1958) . The mating season for Mallos species generally seems to be later than that of Dictyna species, although the season for some species may last many months. Since both adult males and adult females were found, evidently each census was carried out during the mating season of the species involved, although not necessarily during the peak of the season for all species. No doubt, if censuses had been undertaken at different times of the year, different ratios of each sex/age class would have been found for each species.
Seasonal changes in the ratios of the different sex/age classes in laboratory populations of M. gregalis apparently occur, although data have not been collected. Each sex/age class was found throughout the year, but males were less numerous in winter than in other seasons. The differences in adult sex ratios in the two types of censuses of M. gregalis may be a reflection of the tendency, noted during casual observation, for females to predominate in the interior of webs, with males predominating on the exterior. How-ever, another factor that must be considered is that the two types of censuses were made at different times of the year, and differences may be influenced by phenology.
causes © D istribution patterns w|^h^I;'*|veis
In all species, eggs tend to be oviposited'the vicinity of the nests, and the teîÂàpsey for females to be found in nests is probably at least partly related to this.
nèsts p a y be optimal resting sites with *3ggpect to p ro te c tic^^o m predators and parasites y ackson, 1978*-). If space wti&in a nest Is ^èeOm^anied $gg aggTesbehavior, which' f^K !lik e lv , tentorial 'fpedilp then Êçfpâles may l i f^a n advantage related to tfifir larger We have no information at this time concerning how new communal webs are formed by M.
One possibility is that new webs are founded by single adult females or by groups of several adult females. In the laboratory web censuses (method 1), the webs with fewer spiders (predom inant adult females) may have been ones that were newly founded^,with more spiders and a greater proportion of smaller immatures may have been older webs in a period of rapid growth,. Further stw S y^^ecially in the natural habitats of these spiders^» tuéüessary. Information is also lacking on the formation tifweb com p lies by calcarata.
CAUSES OF SKEWER :i f p RATIOS?
The causes of the ^^^fé-rarity of males in all species investigated are unknown. We dJpbt know the sex-ratios atM iifeing. If maternal investment in progeny» the. tvfe'sexes is equal, we Spould expect a 1:1 ratio (F is h e r/1^;lp iit s^ffeïpilfilWv' 1967; Trivets and Willard, 1973). There are a number o fftf^r s that might s&w the adult ratio in favor of females éÿfén if the rak-io at hatching is 1:1. Ë.arli#t |t-lÿdiel (Jackson, 1978b) suggested that adult mates, of solitary and com munal, territorial species are relativgly ftomadiife, expending considerabl^,>iy^ and energy wandering about stafehklg for female^ As a result, a sizeable proportion of the males in population^ Of these species might not be found in censuses of webs. Also, the nomadic character of males might subject them to earlier mortality from predation, starvation and other factors. Shorter male longev ity would skew the adult se l rati© in favor of fdrfiales. However, mortality factors such as predation would seem less important for M. gregalis populations in the laboratory;, gpfc the sex ratio was skewed in favor of females here also,, suggesting that mortality factors of a more intrinsic nature might be involved. Females of each investigated species oviposited several batches of eggs over a period of time. In contrast to females, males may be adapted to a lifestyle that emphasizes courtship, mating, and searching for females, in conjunction with greater vagility and smaller size, at the expense of maintenance functions that would serve to prolong survival.
